,Er 3+ NRFs was greatly suppressed due to boundary effects, and is beneficial for lighting and photon energy conversion devices.
Introduction
Since the concept of upconversion (UC) was proposed by Auzel in 1966, upconversion nanoparticles (UCNPs) have attracted considerable attention in many elds owing to their fascinating features, because of their ability of successive absorption of several low-frequency near infrared photons and generation of one ultraviolet or visible photon. [1] [2] [3] Furthermore, researchers found many superior advantages of UCNPs, such as multicolor emission, long lifetimes, low autouorescence background and superior photo-stability, as well as high penetration depth, and they are widely applied in lasers, solar cells, displays, biosensors and bioimaging. [4] [5] [6] [7] [8] [9] [10] The inorganic host is the carrier of UC and it is very important for improving the efficiency of UCL, which is affected by the morphology of UCNPs. So far, many works have been performed to synthesize different shapes of UC nanocrystals (NCs).
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Cubic sesquioxide In 2 O 3 is recognized as one of the promising host materials for both up-/down-conversion luminescence through rare earth doping. [17] [18] [19] At present, the controllable preparation of high effective UCL of rare earth (RE) doped In 2 O 3 NCs is still difficult. Several strategies have been proposed to solve these problems. For example, Chen 
Characterization and measurements
The SEM images were obtained on a JEOL JSM-7500F microscope operating at 15 kV. The TEM, HR-TEM and selected-area electron diffraction (SAED) images were measured on a JEOL JEM-2100 microscope operated at 200 kV. The XRD pattern was recorded on a Rigaku D/max-rA power diffractometer. The UC emission spectra and dynamics of rare earth ions were measured on an Edinburgh uorescence spectrometer (FLS980). Fig. 2c and d, and we can see that each nanorod is uniform. Fig. 3 records the elaborate structural analysis of samples using TEM. In Fig. 3a , it can be seen that each nanorod of NRFs is homogenous, and the size of these nanorods is $100 nm in diameter and $1 mm in length (Fig. 3b) . From the TEM images, we can deduce that the NRFs are self-assembled by many single nanorods. The inter-planar spacing is $0.292 nm through measuring the lattice fringes ( Fig. 3c) , matching with the distance of the (2 2 (Fig. 7) . We can found that the red emission is dominant in the low excitation power, and the R/G ratio is as high as $35 when the excitation power is 330 mW. The blue and green emissions increased gradually with increasing of excitation power. The R/G ratio versus excitation power is shown in the insert of Fig. 7 , it is clear seen that the R/G ratios decreased with increasing of excitation power. The ln-ln plots of the integral intensity versus excitation power for the red and green emissions of In 2 O 3 :(15 mol%)Yb (Fig. 8) . As is well known, the visible output power intensity (I V ) will be proportional to power (n) of the infrared excitation (I IR ) power if the saturation effect can be neglected:
Results and discussion
, where n is the number of IR photons absorbed per visible photon emitted. The slopes n are determined to be 2. 
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